SUMMARY The cytological and electron-microscopic appearance of neutrophil phagocytosis by macrophages in normal human bone marrow is described. This feature can be observed in every normal bone marrow and is especially frequent in autoimmune disease. Bone marrow phagocytosis of polymorphonuclear neutrophils seems to be a physiological process resulting from the random egress of neutrophils from bone marrow to blood. 
Erythrophagocytosis by macrophages in human bone marrow has been known for a long time and is well described. Quantitatively, its effect on erythropoiesis is not important, due to the long intravascular lifetime of red cells compared to the intramedullary sojourn of reticulocytes. To our knowledge, phagocytosis of neutrophil polymorphonuclears has been studied only in Received for publication 21 January 1980 We have shown8 that the half-time of disappearance of granulocytes in blood is 18 ± 2-2 h, that is, the granulocyte turnover rate is 27 * 5 x 106 kg-1 h-'. These data were recently confirmed by Steinbach et al.,9 who used continuous 3H-thymidine labelling and found a half-life of neutrophils of 17-3 ± 1-4 h. Since most authors agree, with small variations, on the value of the cell influx in the non-proliferating pool of granulopoiesis, a halving of the granulocyte turnover rate implies intramedullary death in this non-proliferative pool. We attempted to determine if phagocytosis of polymorphonuclears was a general or exceptional phenomenon and could be the cytological expression of this 'ineffective' granulopoiesis.
Methods
Normal bone marrow taken by iliac or sternal puncture was stained with May-Grunwald Giemsa stain for cytological studies. A cytochemical peroxidase reaction was performed in some cases. For ultrastructural studies, the cytochemical reaction with diaminobenzidine for myeloperoxidase activity was used10 after prefixation by glutaraldehyde according to our standard technique.1
Results
Figures 1 to 3 show normal macrophages with polymorphonuclear neutrophils in their cytoplasm in various stages of pyknosis. In Fig. 1 , a polymorphonuclear is nearly intact within a vacuole; appearance still seems quite specific for polymorphonuclear ingestion, as could be confirmed by the peroxidase cytochemical reaction. It was found in all normal bone marrow examined, and was more frequent in inflammatory and autoimmune disease, although the phenomenon could not be quantitated. Figure 4 shows a phagosome in a macrophage containing the remains of a polymorphonuclear neutrophil. The pyknotic nucleus (corresponding to Fig. 2 in cytology) is easily recognisable. The dense material, indicating the positivity of the diaminobenzidine reactions, indicates myeloperoxidase activity. in Fig. 2, a shrunken, mummified polyi clear is still recognisable by the shape of i and in Fig. 3, only Harrison14 ) and blood granulocyte turnover (27 x 106 kg-1 If-1)8 would yield an estimated 50% death in the nonproliferative pool. A mathematical simulation of granulopoiesis with a random egress of polymorphonuclears from the bone marrow to blood after a minimum 20 h sojourn for band polymorphonuclears in bone marrow furnished 20% death in the polymorphonuclear pool (manuscript in preparation), corresponding with the 15 to 20 % 'ineffective granulopoiesis' found in dogs by Deubelbeiss.15 Bone marrow to blood neutrophil release could, however, be more complex than a pure random process, either dependent on maturation, as suggested by Meuret, 6 or both random and age-depen-?logy-May-dent, as suggested by Walle.7 Whatever the mechanism, the constancy of neutrophil phagocytosis implies mortality in the storage or maturation pool, morphonu-that is, an 'ineffective' granulopoiesis. Ineffective its nucleus; granulopoiesis has been suggested by Boll16 in tr pyknosis human granulopoiesis, but only in the proliferative y indicative pool. We did not find any evidence of cell death at 
